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Per DMC 25.41.015 definition of “Light Manufacturing” means an indoor facility used for the 
assembly, fabrication, and conversion of semi-processed material into finished products, where 
the intensity, scale, and characteristics of the operation are unlikely to negatively impact 
surrounding land uses. Light manufacturing also includes intermediate services such as 
machining, welding, grinding, and machine/industrial repair. Examples of light manufacturing 
uses include, but are not limited to, clothing and fabric manufacturing; food and beverage 
products, including ice production; electronic, optical, and instrumentation assembly; jewelry 
production; and manufacturing musical instruments. 
 
The following intersections were identified by the City of DuPont for analysis during the AM 
and PM peak-hours: 
 

1. Center Drive at Wilmington Drive   Signalized 
2. Center Drive at McNeil Street  Signalized 
3. Center Drive at Bobs Hollow Lane   Signalized 
4. Center Drive at Palisade Boulevard   Signalized 
5. Center Drive at Civic Drive   Signalized 
6. Center Drive at DuPont Steilacoom Road   Signalized 
7. DuPont Steilacoom Road at Barksdale Avenue   Signalized 
8. New Road 1 at New Road 2  Minor Leg Stop Controlled 

 
The intersection of New Road 1 at New Road 2 was only analyzed in the Future with 
Development conditions as the road is only constructed with the development. 
 
Collision Data from WSDOT at the study intersections from January 2016 through December 
2020 was collected and summarized. Maps of collisions and collision data at the study 
intersections is included in the attachments as well. 
 
Pipeline turning movement data and count data for the AM/PM peak-hours was provided for the 
study intersections by the City of DuPont. For counts conducted before 2019, those counts were 
brought to 2019 Existing Conditions by applying a 2% annual growth rate. 
 
The horizon year was determined to be 2026 as the anticipated future build-out and occupancy 
year. A 2% annual compounding growth rate was applied to the adjusted 2019 volumes and the 
pipeline trips were added to develop the 2026 Baseline or future without development volumes. 
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Congestion at intersections is generally measured in terms of level of service (LOS). In 
accordance with Highway Capacity Manual (HCM) 6th Edition by the Transportation Research 
Board, road facilities and intersections are rated between LOS A and LOS F, with LOS A being 
free flow and LOS F being forced flow or over-capacity conditions. The level of service at 
signalized, roundabout and all-way stop-controlled intersections is based on the average delay of 
all approaches. The level of service for two-way stop-controlled intersections is based on average 
delays for the critical stopped approach. Geometric characteristics and conflicting traffic 
movements are taken into consideration when determining level of service values. A summary of 
the intersection level of service criteria is included in Table 1. 
 

Table 1: Level of Service Criteria for Intersections 
 

Level of 1 
Service 

Expected 
Delay 

Intersection Control Delay 
(Seconds per Vehicle) 

Unsignalized 
Intersections 

Signalized 
Intersections 

A Little/No Delay <10 <10 

B Short Delays >10 and <15 >10 and <20 

C Average Delays >15 and <25 >20 and <35 

D Long Delays >25 and <35 >35 and <55 

E Very Long Delays >35 and <50 >55 and <80 

F Extreme Delays >50 >80 

 
The City of DuPont utilizes LOS D as the acceptable level of service with exemptions allowed 
for the intersections of DuPont Steilacoom Road at Center Drive and Barksdale Avenue which 
are allowed to operate at LOS E. The level of service analysis has been performed using Synchro 
10. 
  

 
1 Source:  Highway Capacity Manual, 6th Edition. 
 
 LOS A: Free-flow traffic conditions, with minimal delay to stopped vehicles (no vehicle is delayed longer 

than one cycle at signalized intersection). 
 LOS B: Generally stable traffic flow conditions. 

LOS C: Occasional back-ups may develop, but delay to vehicles is short term and still tolerable. 
LOS D: During short periods of the peak hour, delays to approaching vehicles may be substantial but are 

tolerable during times of less demand (i.e. vehicles delayed one cycle or less at signal). 
LOS E: Intersections operate at or near capacity, with long queues developing on all approaches and long 

delays. 
LOS F: Jammed conditions on all approaches with excessively long delays and vehicles unable to move at 

times. 
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3. COLLISION DATA 
 
Collision data near the study intersections was requested from WSDOT from January 2016 
through December 2020. Table 2 summarizes the data received by WSDOT. 
 

Table 2: 5-Year Collision Data Summary 
 

Intersection 

Collision Type 
Total 

Collisions 
Collisions 
Per Year Rear-

End 
Entering 
at Angle 

Opp. 
Dir. 

Sideswipe 
Same 
Dir. 

Ped. / 
Cyclist  

Fixed 
Object/
Other 

Center Drive at 
Wilmington Dr 

2 3 8 2 0 0 3 18 3.6 

Center Drive at 
McNeil St 

3 3 0 0 0 2 0 8 1.6 

Center Drive at 
Bobs Hollow Ln 

0 0 6 0 0 0 0 6 1.2 

Center Drive at 
Palisade Blvd 

0 0 0 0 0 0 0 0 0 

Center Drive at 
Civic Dr 

0 0 1 0 0 0 2 3 0.6 

Center Drive at 
DuPont Steilacoom 

5 0 0 0 0 0 0 5 1.0 

DuPont Steilacoom at 
Barksdale Ave 

3 1 1 5 1 0 0 11 2.2 

 
The 5-year collision rate has been calculated using PM peak-hour volumes and a K-factor of 10 
for conversion to average daily traffic. The 5-year collision rates are summarized in Table 3. 

 
Table 3: 5 -Year Collision Rate Calculation 

 

Intersection 
PM Peak-Hour 

Intersection 
Vol. 

K-Factor 
Total 

Collisions 
Collision 

Rate2 

Center Drive at 
Wilmington Dr 

1,704 10 18 0.58 

Center Drive at 
McNeil St 

1,431 10 8 0.31 

Center Drive at 
Bobs Hollow Ln 

1,021 10 6 0.32 

Center Drive at 
Palisade Blvd 

877 10 0 0.00 

Center Drive at 
Civic Dr 

712 10 3 0.23 

Center Drive at 
DuPont Steilacoom 

1,943 10 5 0.14 

DuPont Steilacoom at 
Barksdale Ave 

1,873 10 11 0.32 

 

 
2 The collision rate is based on Million Entering Vehicles. 
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A common threshold for collision mitigation is a collision rate of under 1.0, which is how many 
collisions occurred per million entering vehicles to the intersection. All the study intersections 
have a collision rate of less than 1.00 per million entering vehicles, therefore, no mitigation due 
to collisions should be necessary. 
 

4. TRIP GENERATION 
 
Trip generation calculations for the proposed development are based on national research data 
for land uses contained in the Institute of Transportation Engineers’ (ITE) Trip Generation, 10th 
Edition + Supplement (2020).  The trip generation calculations for the development are based on 
the average trip generation rates for ITE Land Use Codes (LUC) and the following square 
footage (SF): LUC 140, Manufacturing or LUC 110, General Light Industrial. For the level of 
service analysis the land use with the highest ADT, AM peak-hour and PM peak-hour was 
utilized. The trip generation is summarized in Table 4. 

 
Table 4: Trip Generation Summary 

 

Founder’s Ridge 
Average 

Daily Trips 

AM Peak-Hour Trips PM Peak-Hour Trips 

Inbound Outbound Total Inbound Outbound Total 

LUC 140  
Manufacturing 

800,000 SF 
3,144 382 114 496 166 370 536 

LUC 110 
General Light Industrial 

800,000 SF 
3,968 493 67 560 66 438 504 

Maximum Trips 3,968 493 67 560 166 370 536 

 
With the average heavy vehicle/truck percentage of 10% for the manufacturing and 8% for 
general light industrial it is anticipated that there would be 317 daily truck trips with 45 in the 
AM peak-hour and 54 in the PM peak-hour associated with the development. 
 

5. TRIP DISTRIBUTION 
 
The trip distribution is anticipated to be similar to that of the DuPont Corporate Center which is 
just north of the site off Center Drive.  Passenger Vehicles are anticipated use Center Drive with 
65% heading to and from the south, 30% to and from the north, and the remaining 5% local off 
Palisade Blvd. A detailed trip distribution for the passenger vehicles is included as Figure 2 for 
the AM Peak-hour and Figure 3 for the PM Peak-hour.  Trucks over 14,000 Gross Vehicle 
Weight (GVW) are prohibited on Center Drive from McNeil Street north to Palisade Blvd; 
therefore, 100% of truck traffic would go to and from the north on Center Drive splitting at 
DuPont Steilacoom Rd (eight-five percent southbound and fifteen percent northbound). A 
detailed trip distribution for heavy vehicle/trucks is included as Figure 4 for the AM Peak-hour 
and Figure 5 for the PM Peak-hour. 
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6. TURNING MOVEMENT CALCULATIONS 
 
The following intersections were identified by the City of DuPont for analysis during the AM 
and PM peak-hours: 
 

1. Center Drive at Wilmington Drive   Signalized 
2. Center Drive at McNeil Street  Signalized 
3. Center Drive at Bobs Hollow Lane   Signalized 
4. Center Drive at Palisade Boulevard   Signalized 
5. Center Drive at Civic Drive   Signalized 
6. Center Drive at DuPont Steilacoom Road   Signalized 
7. DuPont Steilacoom Road at Barksdale Avenue   Signalized 
8. New Road 1 at New Road 2  Minor Leg Stop Controlled 

 
The intersection of New Road 1 at New Road 2 was only analyzed in the Future with 
Development conditions as the road is only constructed with the development. The volumes at 
the intersection were generated based on 75% of the development volume using New Road 2 to 
Buildings 1, 3, 4 and the remaining 25% continuing west on New Road 1 to Building 2. This 
represents a “worst case” analysis for the intersection as vehicles could utilize driveways east of 
the intersection to access Building 1. 
 
The existing turning movements at these study intersections were provided by the City of 
DuPont and were collected by Traffic Count Consultants (TCC) in 2017 and 2019. The 2017 
counts were brought to 2019 volumes by applying a 2% annual growth rate. The existing turning 
movement volumes are shown in Figure 6 for the AM Peak-hour and Figure 7 for the PM Peak-
hour. The existing turning movement counts are included in the attachments. 
 
The future baseline volumes are based on the anticipated year of completion which is 2026. The 
2026 baseline volumes are based on a 2% annually compounding growth rate to account for 
background growth. In addition, pipeline developments in the City of DuPont are also included 
as background traffic based on information provided by the City of DuPont. The 2026 baseline 
turning movement volumes at the study intersections are shown in Figure 8 for the AM Peak-
hour and Figure 9 for the PM Peak-hour. 
 
The 2026 future with development turning movements were calculated by adding the 
development’s trips to the 2026 baseline turning movements. The 2026 future with development 
turning movements are shown in Figure 10 for the AM Peak-hour and Figure 11 for the PM 
Peak-hour. The turning movement calculations are included in the attachments. 
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7. INTERSECTION IMPACTS 

7.1  Level of Service 
 
The intersection peak-hour factors and heavy vehicle factors were utilized from the TCC turning 
movement counts. The heavy vehicle factors were increased for movements with an increase in 
heavy vehicles during the baseline and future with development conditions; specifically the 
eastbound right-turn and northbound left-turn at Center Drive/DuPont Steilacoom Road and the 
westbound right-turn and southbound left-turn at DuPont Steilacoom Road/Barksdale Avenue. 
The cycle lengths utilized were 90-100 seconds as typical ranges for cycle lengths are from 60-
120 seconds with a minimum of 5 seconds for a phase. All the intersections operate at an 
acceptable level of service with the development. The level of service results are summarized in 
Table 5. 
 

Table 5: Level of Service Summary 
 

Intersection 
Time 

Period 

Existing 
Conditions 

2026 Baseline 
Conditions 

2026 Future 
with Development 

Conditions 

LOS Delay LOS Delay LOS Delay 

1. 
 

Center Drive at 
Wilmington Drive 

AM A 6.5 sec A 8.6 sec A 9.2 sec 

PM B 13.9 sec B 17.7 sec B 18.3 sec 

2. 
 

Center Drive at 
McNeil Street 

AM B 15.1 sec C 20.5 sec C 22.2 sec 

PM C 21.1 sec C 27.7 sec C 30.9 sec 

3. 
 

Center Drive at 
Bobs Hollow Lane 

AM B 16.8 sec B 19.8 sec C 21.3 sec 
PM B 12.2 sec B 17.3 sec B 19.4 sec 

4. 
 

Center Drive at 
Palisade Boulevard 

AM A 3.9 sec A 6.4 sec B 16.3 sec 
PM A 4.8 sec A 6.6 sec C 20.8 sec 

5. 
 

Center Drive at 
Civic Drive 

AM A 1.3 sec A 3.4 sec A 3.7 sec 
PM A 1.9 sec A 4.7 sec A 4.6 sec 

6. 
 

Center Drive at 
DuPont Steilacoom Rd 

AM B 19.0 sec D 39.1 sec D 50.8 sec 
PM B 15.3 sec C 34.8 sec D 50.4 sec 

7. 
 

DuPont Steilacoom Rd at 
Barksdale Avenue 

AM C 20.9 sec C 27.1 sec C 34.0 sec 
PM C 20.9 sec C 28.7 sec D 35.9 sec 

8. 
 

New Road 1 at 
New Road 2 

AM --- --- --- --- A 9.7 sec 
PM --- --- --- --- B 11.8 sec 

 
The lane configuration for the intersection of Center Drive at Palisade Boulevard includes an 
eastbound left-turn pocket with 250 feet of storage, an eastbound through and eastbound right-
turn. The channelization for the other approaches does not change with the development.  The 
intersection was also analyzed with the heavy vehicle percentage for the southbound left-turn 
and eastbound left-turn being 26%.  
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From the Center Drive at Palisade Blvd intersection west to the New Road 1/New Road 2 loop 
intersection 4-lane section would support the anticipated ADT (3,309 trips) along the roadway. 
From the intersection of the New Road 1/New Road 2 loop to the north driveways of Building 1, 
Building 2, and Building 3 there should be a 3-lane section per City of Dupont DWG No. 2.4-2.3 
(Commercial Access Street Business and Technology Park) this same cross section should be 
used west of the New Road 1/New Road 2 and Building 2 driveway.  To the north of the 
Building 3 access a 2-lane section DWG No. 2.4-2.5 (Industrial Access Streets Major) would 
support the anticipated ADT along the roadway.  The anticipated capacity for a 2-lane section is 
8,900 ADT while a 3-lane section of roadway can support 15,000 ADT and a 4-lane section can 
support 15,000-20,000 ADT.  
 
The lane configuration for the intersection of New Road 1 at New Road 2 includes separate lanes 
(left-turn, right-turn and through lanes) for all the movements with the southbound left-turn 
having 200 feet of storage and the southbound approach is stop controlled. 

7.2  Queuing Analysis 
 
The City of DuPont has requested a queuing analysis for the northbound left-turn (NBLT) on 
Center Drive at Palisade Boulevard and for the NBLT on DuPont Steilacoom Road at Center 
Drive. Using the 2026 future with development signal analysis conducted for the level of service 
the queuing results are shown in Table 6. 
 

Table 6: Queuing Summary 
 

Intersection Movement 
50th Percentile 95th Percentile 

Time Length LOS Delay 

4. 
 

Center Drive at 
Palisade Boulevard 

NBLT 
AM 92 ft AM 191 ft 
PM 46 ft PM 102 ft 

6. 
 

Center Drive at 
DuPont Steilacoom Rd 

NBLT 
AM 375 ft AM 571 ft 
PM 250 ft PM 414 ft 

 
The NBLT storage for the intersection of Center Drive at Palisade Boulevard is 150 feet. The 
capacity for the lane is not exceeded by the volume and it is anticipated the queuing would 
exceed the storage only 5% of the time. Changing the signal phasing to protected/permitted 
would reduce the 95th percentile queue below 100 feet. 
 
The NBLT storage for the intersection of Center Drive at DuPont Steilacoom Road is 145 feet; 
however, after the storage there is a two-way left-turn lane that extends for the length of the 
roadway to Pendleton Avenue.  This allows for the queuing of vehicles without blocking any 
accesses. In addition, the intersection of Center Drive at DuPont Steilacoom Road is on the 
City’s 6-Year Transportation Improvement Program with the anticipated completion before the 
Founder’s Ridge development is completed.  DuPont Steilacoom road will also be expanded 
from 1 lane in each direction to 2 lanes from Wharf Road to Pendleton Avenue. Providing dual 
northbound left-turn lanes will reduce the queuing to below 200 feet and remove any volume 
exceeds capacity conditions.  
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Prepared for: Geralyn Reinart, P.E.

      Traffic Count Consultants, Inc.
 Phone: (253) 770-1407     FAX: (253) 770-1411   E-Mail:  Team@TC2inc.com

WBE/DBE

Intersection: DuPont-Steilacoom Rd/Wilmington Dr & DuPont-Steilacoom Rd/Barksdale Ave Date of Count: Thurs 10/03/2019
Location: DuPont, Washington Checked By: Jess

Time From North on (SB) From South on (NB) From East on (WB) From West on (EB) Interval
Interval DuPont-Steilacoom Rd Wilmington Dr DuPont-Steilacoom Rd Barksdale Ave Total

Ending at T L S R T L S R T L S R T L S R

4:15 P 7 131 9 5 2 8 25 54 2 32 16 110 1 11 20 7 428

4:30 P 4 167 13 10 0 4 12 31 1 36 20 114 0 10 19 5 441

4:45 P 4 167 16 7 1 4 23 61 5 26 20 119 1 6 8 3 460

5:00 P 0 146 20 15 2 9 41 48 6 38 10 132 1 8 14 4 485

5:15 P 4 160 26 8 0 5 28 46 3 31 19 117 0 8 12 6 466

5:30 P 4 137 21 8 0 4 19 68 4 46 24 105 0 10 16 4 462

5:45 P 3 124 15 8 1 3 27 57 1 46 21 123 1 8 11 5 448

6:00 P 3 97 15 2 0 2 13 34 3 38 18 125 1 10 12 8 374

6:15 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:30 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:45 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7:00 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total

Survey 29 1129 135 63 6 39 188 399 25 293 148 945 5 71 112 42 3564

Peak Hour: 4:30 PM to 5:30 PM

Total 12 610 83 38 3 22 111 223 18 141 73 473 2 32 50 17 1873

Approach 731 356 687 99 1873

%HV 1.6% 0.8% 2.6% 2.0% 1.9%

PHF 0.94 0.91 0.95 0.83 0.97

DuPont-Steilacoom Rd
1347

731 616

1 Bike
Barksdale Ave 38 83 610 8 Ped DuPont-Steilacoom Rd

473

133 Ped 4 73 687

Bike 0 141 1570

232 32 1 Bike

99 50 4:30 PM to 5:30 PM 0 Ped 883

17
PEDs 

Across: N S E W Ped 0 22 111 223 1940  1.0 PHF Peak Hour Volume

INT 01 1 1 1 1 4 Bike 0 PHF %HV

INT 02 0 EB 0.83 2.0%

INT 03 0 241 356 Check WB 0.95 2.6%
INT 04 4 4 8    In: 1873 NB 0.91 0.8%

INT 05 4 4 597 Out: 1873 SB 0.94 1.6%
INT 06 0 Wilmington Dr T Int. 0.97 1.9%

INT 07 0 Bicycles From: N S E W N U's S U's E U's W U's
INT 08 0 INT 01 1 1 0
INT 09 0 INT 02 0 0
INT 10 0 INT 03 1 1 0
INT 11 0 INT 04 0 1
INT 12 0 INT 05 0 0

9 1 1 5 16 INT 06 1 1 0
Special Notes INT 07 1 1 0

INT 08 1 1 0
INT 09 0
INT 10 0
INT 11 0
INT 12 0

2 0 2 1 5 1 0 0 0
GRT19097TM_06p
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